Serial No. 10/684,043 

Response to Final Office Action dated December 13, 2007 

AMENDMENTS TO THE CLAIMS 

Listing of the Claims: 

The listing of claims will replace all prior versions, and listings, of claims in the application: 

1 . (Currently Amended) An audio system comprising at least one loudspeaker, at least one loudspeaker 
location for the loudspeaker being selected based on a method for selecting the at least one loudspeaker 
location from potential loudspeaker locations, the method comprising: 

determining the potential loudspeaker locations; 

generating acoustic signals from at least one loudspeaker placed at the potential loudspeaker 
locations; 

recording transfer functions at a plurality of listening positions for the generated acoustic signals; 

modifying the transfer functions based on the potential loudspeaker locations in order to generate 
predicted transfer functions at at least two of the plurality of listening positions : 

statistically analyzing across at least one frequency of the predicted transfer functions for the at least 
two of the p lurality of listening positions; and 

selecting at least one loudspeaker location based on the statistical analysis. 

2. (Previously Presented) The audio system of claim 1 , where determining the potential 
loudspeaker locations comprises determining a discrete number of potential loudspeaker locations. 

3 . (Previously Presented) The audio system of claim 1 , where modifying the transfer functions 
comprises accessing the transfer functions for each listening position corresponding to a combination of 
potential loudspeaker locations and combining the accessed transfer functions. 

4. (Previously Presented) The audio system of claim 1, where the statistical analysis is across a 
plurality of frequencies of the predicted transfer functions. 

5. (Previously Presented) The audio system of claim 4, where the plurality of frequencies are 
less than 120 Hz. 
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6. (Previously Presented) The audio system of claim 1, where the statistical analysis is selected 
from the group consisting of mean spatial variance, mean spatial standard deviation, mean spatial envelope, 
and mean spatial maximum average. 

7. (Previously Presented) The audio system of claim 1, where the statistical analysis comprises 
mean spatial variance. 

8. (Previously Presented) The audio system of claim 7, where the mean spatial variance is based 
on an average of spatial variance across the listening positions for a plurality of frequencies. 

9. (Previously Presented) The audio system of claim 1, where selecting at least one loudspeaker 
location comprises automatically recommending a plurality of potential loudspeaker location combinations 
and manually selecting one of the plurality of potential loudspeaker location combinations. 

1 0. (Previously Presented) The audio system of claim 1 , further comprising determining potential 
correction factors; 

where modifying the transfer functions is based on the potential correction factors; and 
further comprising selecting at least one correction factor from the potential correction factors based 
on the statistical analysis of the predicted transfer functions. 

11. (Previously Presented) The audio system of claim 1, where the audio system may comprise 
different types of loudspeakers; 

where generating acoustic signals comprises placing the different types of loudspeakers in the 
potential loudspeaker locations; 

where modifying the transfer functions is based on the different types of speakers; and 
further comprising selecting at least one type of speaker based on the statistical analysis. 

12. (Currently Amended) A machine readable medium having instructions for causing a machine to 
execute a method, the machine readable medium comprising: 

instructions for determining potential loudspeaker locations in the audio system; 
instructions for generating acoustic signals from at least one loudspeaker placed at the potential 
loudspeaker locations; 
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instructions for recording transfer functions at a plurality of listening positions for the generated 
acoustic signals; 

instructions for modifying the transfer functions based on the potential loudspeaker locations in 
order to generate predicted transfer functions at at least two of the plurality of listening positions ; 

instructions for statistically analyzing across at least one frequency of the predicted transfer 
functions for the at least two of the plurality of listening positions. 

1 3 . (Original) The machine readable medium of claim 1 2, where the instructions for recording 
transfer functions comprises instructions for storing the transfer functions in a memory. 

14. (Original) The machine readable medium of claim 12, where the instructions for modifying the 
transfer functions comprises instructions for accessing the transfer functions for each listening position 
corresponding to a combination of potential loudspeaker locations and combining the accessed transfer 
functions. 

15. (Original) The machine readable medium of claim 12, where the statistical analysis is across a 
plurality of frequencies of the predicted transfer functions. 

1 6. (Original) The machine readable medium of claim 1 5, where the plurality of frequencies are less 
than 120 Hz. 

17. (Original) The machine readable medium of claim 12, where the statistical analysis is selected 
from the group consisting of mean spatial variance, mean spatial standard deviation, mean spatial envelope, 
and mean spatial maximum average. 

18. (Original) The machine readable medium of claim 12, where the statistical analysis comprises 
mean spatial variance. 

19. (Original) The machine readable medium of claim 18, where the mean spatial variance is based 
on an average of spatial variance across the listening positions for a plurality of frequencies. 

417915 



4 of 23 



Serial No. 10/684,043 

Response to Final Office Action dated December 13, 2007 

20. (Original) The machine readable medium of claim 12, further comprising instructions for 
recommending a plurality of potential loudspeaker location combinations. 

21. (Currently Amended) A computer system for selecting loudspeaker locations in an audio system 
from a plurality of potential loudspeaker locations, the computer system comprising: 

a memory storing transfer functions recorded at a plurality of listening positions for acoustic signals 
generated from at least one loudspeaker placed at the potential loudspeaker locations; and 

a processor in communication with the memory, the processor determining combinations of potential 
loudspeaker locations, modifying the transfer functions based on the combinations in order to generate 
predicted transfer functions at at least two of the plurality of listening positions , statistically analyzing 
across at least one frequency of the predicted transfer functions for the at least two of the p lurality of 
listening positions, and recommending at least one of the potential loudspeaker location based on the 
statistical analysis. 

22. (Original) The computer system of claim 21, where the statistical analysis comprises mean 
spatial variance. 

23. (Currently Amended) An audio system comprising at least one loudspeaker, at least one loudspeaker 
location for the loudspeaker being selected based on a method for selecting the at least one loudspeaker 
location from potential loudspeaker locations, the method comprising: 

determining the potential loudspeaker locations; 

recording transfer functions at at least one a plurality of listening positions; 
modifying the transfer functions based on the potential loudspeaker locations in order to generate 
predicted transfer functions at at least two of the plurality of listening positions ; 

statistically analyzing the predicted transfer functions for the at least two of the plurality of listening 

positions ; and 

selecting at least one loudspeaker location based on the statistical analysis. 

24. (Previously Presented) The audio system of claim 23, where determining the potential 
loudspeaker locations comprises determining a discrete number of potential loudspeaker locations. 

417915 



5 of 23 



Serial No. 10/684,043 

Response to Final Office Action dated December 13, 2007 

25. (Previously Presented) The audio system of claim 23, where recording transfer functions 
comprises: 

generating acoustic signals from at least one loudspeaker placed at each of the potential loudspeaker 
locations; and 

recording the transfer functions at the listening positions for the generated acoustic signals. 

26. (Previously Presented) The audio system of claim 23, where modifying the transfer functions 
comprises accessing the transfer functions for each loudspeaker in a combination of potential loudspeaker 
locations and combining the accessed transfer functions. 

27. (Previously Presented) The audio system of claim 23, where statistically analyzing the 
predicted transfer functions comprises analyzing frequencies of the predicted transfer functions below about 
120 Hz. 

28. (Currently Amended) The audio system of claim 23, wh e re recording transf e r functions comprises 
recording transfer functions at a plurality of listening positions; and 

where statistically analyzing the predicted transfer functions comprises analyzing the predicted 
transfer functions across the plurality of listening positions. 

29. (Previously Presented) The audio system of claim 28, where analyzing the predicted transfer 
functions across the plurality of listening positions is as a function of frequency. 

30. (Currently Amended) The audio system of claim 23, wher e r e cording transfer functions comprises 
recording transfer functions at a plurality of listening positions; and 

where statistically analyzing the predicted transfer functions comprises analyzing the predicted 
transfer functions for each of the plurality of listening positions. 

3 1 . (Currently Amended) The audio system of claim 23, where recording transfer functions comprises 
recording transfer functions at a plurality of listening positions; and 

where the statistical analysis indicates consistency of the predicted transfer functions for the plurality 
of listening positions. 
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32. (Previously Presented) The audio system of claim 3 1 , where the potential loudspeaker 
locations for a predicted transfer function are selected when the predicted transfer function more consistent 
than other predicted transfer functions. 

33 . (Previously Presented) The audio system of claim 23, where the statistical analysis is selected 
from the group consisting of mean spatial variance, mean spatial standard deviation, mean spatial envelope, 
and mean spatial maximum average. 

34. (Previously Presented) The audio system of claim 23, where the statistical analysis indicates 
flatness for the predicted transfer functions. 

35. (Previously Presented) The audio system of claim 34, where the potential loudspeaker 
locations for a predicted transfer function are selected when the predicted transfer function is flatter than 
other predicted transfer functions. 

36. (Previously Presented) The audio system of claim 23, where the statistical analysis is selected 
from the group consisting of variance of spatial average, standard deviation of the spatial average, envelope 
of the spatial average, and variance of the spatial minimum. 

37. (Currently Amended) The audio system of claim 23, where recording transfer functions comprises 
recording transfer functions at a plurality of listening positions; and 

where the statistical analysis indicates differences in overall sound pressure level among the plurality 
of listening positions for the predicted transfer functions. 

38. (Previously Presented) The audio system of claim 37, where the potential loudspeaker 
locations for a predicted transfer function are selected when the predicted transfer function has fewer 
differences in overall sound pressure level among the plurality of listening positions than other predicted 
transfer functions. 
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39. (Previously Presented) The audio system of claim 23, where the statistical analysis is selected 
from the group consisting of variance of mean levels; standard deviation of mean levels, envelope of mean 
levels, and maximum average of mean levels. 

40. (Previously Presented) The audio system of claim 23, where the statistical analysis indicates 
efficiency of the predicted transfer functions. 

41. (Previously Presented) The audio system of claim 40, where efficiency is examined for 
predetermined frequencies. 

42. (Previously Presented) The audio system of claim 41, where the potential loudspeaker 
locations for a predicted transfer function are selected when the predicted transfer function has greater 
efficiency than other predicted transfer functions. 

43. (Previously Presented) The audio system of claim 23, where the statistical analysis comprises 
acoustic efficiency. 

44. (Currently Amended) The audio system of claim 43, where recording transf e r functions comprises 
recording transfer functions at a plurality of listening positions; and 

where the acoustic efficiency comprises a mean overall level divided by a total drive level for the 
predicted transfer function. 

45. (Previously Presented) The audio system of claim 43, where the potential loudspeaker 
locations for a predicted transfer function are selected when the predicted transfer function has greater 
acoustic efficiency of the audio system than other predicted transfer functions. 

46. (Previously Presented) The audio system of claim 23, where the statistical analysis indicates, 
output of predicted transfer functions. 

47. (Previously Presented) The audio system of claim 46, where output is examined for 
predetermined frequencies. 
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48. (Previously Presented) The audio system of claim 47, where the predetermined frequencies 
are below 50 Hz. 

49. (Previously Presented) The audio system of claim 48, where the potential loudspeaker 
locations for a predicted transfer function is selected when the predicted transfer function has greater output 
of the audio system in the predetermined frequencies than other predicted transfer functions. 

50. (Currently Amended) The audio system of claim 23, where recording transfer functions comprises 
recording transfer functions at a plurality of listening positions; and 

where the statistical analysis comprises mean overall level. 

5 1 . (Previously Presented) The audio system of claim 23 , where selecting at least one loudspeaker 
location based on the statistical analysis comprises selecting at least one of the potential loudspeaker 
locations. 

52. (Previously Presented) The audio system of claim 5 1 , where selecting at least one of the 
potential loudspeaker locations comprises selecting multiple loudspeaker locations. 

53 . (Currently Amended) A machine readable medium having instructions for causing a computer to 
execute a method, the machine readable medium comprising: 

instructions for [[recording]] determining potential loudspeaker locations; 

instructions for recording transfer functions at at l e ast one a plurality of listening positions; 

instructions for modifying the transfer functions based on the potential loudspeaker locations in 
order to generate predicted transfer functions at at least two of the plurality of listening positions : and 

instructions for statistically analyzing the predicted transfer functions for the at least two of the 
plurality of listening positions . 

54. (Original) The machine readable medium of claim 53, where the instructions for recording 
potential loudspeaker locations comprise instructions for receiving input identifying the potential 
loudspeaker locations. 
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55. (Original) The machine readable medium of claim 53, where instructions for modifying the 
transfer functions comprise instructions for accessing the transfer functions for each loudspeaker in a 
combination of potential loudspeaker locations and combining the accessed transfer functions. 

56. (Original) The machine readable medium of claim 53, where instructions for statistically 
analyzing the predicted transfer functions comprise instructions for analyzing frequencies of the predicted 
transfer functions below about 120 Hz. 

57. (Currently Amended) The machine readable medium of claim 53, where th e instructions for 
recording transfer functions comprise instructions for recording transfer functions at a plurality of listening 
positions; and 

where the instructions for statistically analyzing the predicted transfer functions comprise 
instructions for analyzing the predicted transfer functions across the plurality of listening positions. 

58. (Currently Amended) The machine readable medium of claim 53, where th e instructions for 
recording transfer functions comprise instructions for recording transfer functions at a plurality of listening 
positions; and 

where the instructions for statistically analyzing the predicted transfer functions comprise 
instructions for analyzing the predicted transfer functions for each of the plurality of listening positions. 

59. (Currently Amended) The machine readable medium of claim 53, where th e instructions for 
recording transfer functions comprise instructions for recording transfer functions at a plurality of listening 
positions; and 

where the statistical analysis indicates consistency of the predicted transfer functions across the 
plurality of listening positions. 

60. (Original) The machine readable medium of claim 53, where the statistical analysis is selected 
from the group consisting of mean spatial variance, mean spatial standard deviation, mean spatial envelope, 
and mean spatial maximum average 
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61 . (Original) The machine readable medium of claim 53, where the statistical analysis indicates 
flatness for the predicted transfer functions. 

62. (Original) The machine readable medium of claim 53, where the statistical analysis is selected 
from the group consisting of variance of spatial average, standard deviation of the spatial average, envelope 
of the spatial average, and variance of the spatial minimum. 

63 . (Currently Amended) The machine readable medium of claim 53, where the instructions for 
recording transfer functions compris e instructions for recording transf e r functions at a plurality of listening 
positions; and 

where the statistical analysis indicates differences in overall sound pressure level among the plurality 
of listening positions for the predicted transfer functions. 

64. (Original) The machine readable medium of claim 53, where the statistical analysis is selected 
from the group consisting of variance of mean levels; standard deviation of mean levels, envelope of mean 
levels, and maximum average of mean levels. 

65. (Original) The machine readable medium of claim 53, where the statistical analysis indicates 
efficiency of the predicted transfer functions. 

66. (Original) The machine readable medium of claim 53, where the statistical analysis comprises 
acoustic efficiency. 

67. (Original) The machine readable medium of claim 53, where the statistical analysis indicates 
output of predicted transfer functions. 

68. (Original) The machine readable medium of claim 53, further comprising instructions for 
recommending at least one potential loudspeaker location. 

69. (Original) The machine readable medium of claim 68, where a plurality of statistical analyses 
are performed; and 
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where the instructions for recommending at least one potential loudspeaker location is based on 
weighting the plurality of statistical analyses. 

70. (Original) The machine readable medium of claim 68, where the statistical analysis ranks the 
predicted transfer functions based on at least one metric, and 

where the instructions for recommending a configuration comprise instructions for recommending at 
least one potential loudspeaker based on ranking the at least one metric. 

71 . (Original) The machine readable medium of claim 70, where the instructions for recommending 
at least one potential loudspeaker comprise instructions for recommending an optimal value based on a 
highest ranked predicted transfer function. 

72. (Currently Amended) A signal-bearing medium having instructions for causing a computer to 
execute a method, the signal-bearing medium comprising: 

logic for recording potential loudspeaker locations; 

logic for recording transfer functions at at least one a plurality of listening p ositions in an audio 

system; 

logic for modifying the transfer functions based on the potential loudspeaker locations in order to 
generate predicted transfer functions at at least two of the plurality of listening positions ; and 

logic for statistically analyzing the predicted transfer functions for the at least two of the plurality of 
listening positions . 

73 . (Currently Amended) A system for analyzing potential loudspeaker configurations in an audio 
system, the system comprising: 

means for storing transfer functions recorded at at least one a plurality of listening positions in an 
audio system; 

means for determining potential loudspeaker configurations for the audio system; 

means for modifying the transfer functions based on the potential loudspeaker configurations in 
order to generate predicted transfer functions at at least two of the plurality of listening positions : and 

means for statistically analyzing the predicted transfer functions for the at least two of the plurality 
of listening positions . 
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74. (Currently Amended) A system for analyzing potential loudspeaker configurations, the system 
comprising: 

storage means for storing transfer functions recorded at at l e ast one a plurality of listening positions 
in an audio system; and 

processor means for determining potential loudspeaker configurations for the audio system, for 
modifying the transfer functions based on the potential loudspeaker configurations in order to generate 
predicted transfer functions at at least two of the plurality of listening positions , and for statistically 
analyzing the predicted transfer functions for the at least two of the plurality of listening positions . 

75. (Currently Amended) The audio system of claim 1, where modifying the transfer functions based on 
the potential loudspeak e r locations comprises modifying the transfer functions in ord e r to generate predict e d 
transfer functions at each of the plurality of listening positions; and 

where statistically analyzing comprises statistically analyzing the predicted transfer functions at each 
of the plurality of listening positions. 

76. (Previously Presented) The audio system of claim 75, where statistically analyzing comprises 
statistically analyzing variance of the predicted transfer functions at each of the plurality of listening 
positions; and 

where selecting at least one loudspeaker location is based on reducing the variance at each of the 
plurality of listening positions. 

77. (Currently Amended) The audio system of claim 28, where modifying the transfer functions 
comprises generating predicted transfer functions at each of the plurality of list e ning positions; and 

where statistically analyzing comprises statistically analyzing the predicted transfer functions at each 
of the plurality of listening positions. 

78. (Previously Presented) The audio system of claim 77, where statistically analyzing comprises 
statistically analyzing variance of the predicted transfer functions at each of the plurality of listening 

positions; and 

417915 



13 of 23 



Serial No. 10/684,043 

Response to Final Office Action dated December 13, 2007 

where selecting at least one loudspeaker location is based on reducing the variance at each of the 
plurality of listening positions. 

79. (New) The audio system of claim 1 , where the plurality of listening positions comprises two 
listening positions. 

80. (New) The audio system of claim 1, further comprising determining combinations of the potential 
loudspeaker locations, and 

wherein modifying the transfer functions comprises modifying based on the combinations in order to 
generate predicted transfer functions at the at least two of the plurality of listening positions. 
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